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Fig.1 (Related Art)
8 6
Timing Controller - Data Oriver
2 R |2 £
]
8 GLO
¢StiCle
| L-P
s e
¢ o
D
)
i
v
¢ |oLn
r
4
2

Fig.2 (Related Art)

VGH --- Vd ™
O L&Vb_"""“"'

Vcom
VGL

AVp



Patent Application Publication Jul. 5,2007 Sheet 2 of 3 US 2007/0152936 A1

Fig.3
108 106
Timing Controller » - Data Driver
2 S 1g
P
! N\
G 5O \. : =1V
a " Veom
t S Cl
e c
L1 CYIFT-{ TIRT-2 vz
0
r
i
v
® |etn
.
104
102
Fig.4
6L OL1 0L2 OL3 OL4
Vcom VL
,-\_/P
CStegei| Lorr || Lpr ]
62 | TTFT=1 TIFTy2T T | T T
VL2
~——102
63 | T T T T T T
VL3
GL4 1 1 1 1 1 1




Patent Application Publication Jul. 5,2007 Sheet 3 of 3 US 2007/0152936 A1

I [T [ LT [ LT

s n B | |

Fig.5
VGH ---- Va oo —
- .A_Va___\\. .....
Veom ——-----1 é y com | 1. * é_yggm
VGL 1\ —
AVp
Fig.6
Pd D
) ]
200—~___\__ oLt | 2 ___ o3 o4
i 1 WCS‘“ELL I - VL
TR[-2F fCgs I Itgs [T T I Ap
R el = el = = hay
[ 1T ? T VL2
4 b4 4 LT
| IT [ TT IT IT f - 202
|_‘—l T ||_1—1 T LT [ L1 |
GL2 | T_T Il T_T -I;'T _]:—T |
| : T}
N s I & TT TT !
| |
| |




US 2007/0152936 A1l

LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2005-134661, filed on Dec. 30,
2005, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a liquid crystal
display device capable of preventing flicker or image-
sticking and a driving method thereof.

[0004] 2. Discussion of the Related Art

[0005] With the development of today’s information soci-
ety, demands for various display devices are increasing. To
meet such demands, flat display devices, such as liquid
crystal display devices (LCD), plasma display panels (PDP),
and electroluminescent displays (ELD), have been devel-
oped, and some of them have been widely used.

[0006] Most of all, LCDs are lightweight and slim and
have low power consumption. Also, LCDs may provide high
image quality. Because of these advantages, CRTs have been
replaced with LCDs. Such LCDs are widely used for note-
book monitors, TV display panels, and so on.

[0007] The LCDs display images by controlling light
transmittance of liquid crystal.

[0008] FIG.1 is a schematic diagram of a related art LCD.

[0009] Referring to FIG. 1, the related art LCD includes a
liquid crystal panel 2 in which pixel regions P are arranged
in a matrix, a gate driver 4 for driving a plurality of gate lines
GL0 to GLn of the liquid crystal panel 2, a data driver 6 for
driving a plurality of data lines DL1 to DLm of the liquid
crystal panel 2, and a timing controller 8 for controlling the
gate driver 4 and the data driver 6.

1. Field of the Invention

[0010] In the liquid crystal panel 2, the gate lines GLO to
GLn and the data lines DL1 to DLm are arranged and thin
film transistors (TFTs) and pixel electrodes (not shown) are
formed at the crossings of the gate lines GL1 to GLn and the
data lines D1 to DLm. The pixel electrodes overlap com-
mon voltage lines VL1, VL2, . .. arranged in parallel to the
gate lines GL1 to GLn, thereby forming storage capacitors
Cst.

[0011] The gate driver 4 supplies scan signals to the gate
lines GL1 to GLn in response to gate control signals
generated from the timing controller 8. The data driver 6
supplies data voltages to the data lines DL1 to DLm in
response to data control signals generated from the timing
controller 8.

[0012] The timing controller 8 generates the control sig-
nals for controlling the gate driver 4 and the data driver 6
using vertical/horizontal sync signals (Vsync/Hsync), a data
enable signal (DE), and a clock signal that are generated
from an external system (not shown).

[0013] In such an LCD, the gate driver 4 supplies the
liquid crystal panel 2 with the scan signals in response to the
gate control signal supplied from the timing controller 8, and
the data driver 6 supplies the liquid crystal panel 2 with the
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data voltage in response to the data control signal. Here, gray
scale is reflected in the data voltage. Accordingly, the TFTs
of the liquid crystal panel 2 are turned on and the data
voltages are applied to the pixel electrodes through the
turned-on TFTs. Although not shown, a predetermined com-
mon voltage is also applied to the common electrodes. Due
to the difference between the data voltage and the common
voltage, the liquid crystal is oriented and the light transmit-
tance of the liquid crystal is controlled, thereby displaying
the images.

[0014] When the TFT changes from the turned-on state to
the turned-off state as the gate voltage changes from a high
voltage (VGH) to a low voltage (VGL), the data voltage
(Vd) charged at the pixel electrode is dropped as much as a
kickback voltage (AVp) due to a parasitic capacitance (Cgs)
of the TFT, as shown in FIG. 2.

[0015] The kickback voltage (AVp) is expressed in Eq. (1)
below.

Cos 1)

AV, = ———— (Ve - V.
PE Tt Csr+C1ck o — Var)

where AVp is a kickback voltage

[0016] Cgs is a capacitance between a gate electrode (G)
and a source electrode (S) in a TFT;

[0017] C, is a storage capacitance;

[0018] C, is a capacitance of a liquid crystal;

[0019] Vy is a gate high voltage; and

[0020] Vg is a gate low voltage.

[0021] For example, it will be assumed that a positive data

voltage is supplied during a positive polarity period, a
negative data voltage is supplied during a negative polarity
period, and the positive data voltage and the negative data
voltage have the same gray scale. In this case, the positive
data voltage during the positive polarity period and the
negative data voltage during the negative polarity period are
all dropped by the kickback voltage (AV ). Therefore, the
difference between the common voltage and the positive
data voltage during the positive polarity period is different
from that between the common voltage and the negative data
voltage during the negative polarity period. That is, different
gray scales, not the same gray scales are displayed during
the positive polarity period and the negative polarity period.
Consequently, flicker and image-sticking occur due to the
kickback voltage (AV,,) on the liquid crystal panel 2, causing
the degradation of the image quality.

SUMMARY OF THE INVENTION

[0022] Accordingly, the present invention is directed to an
LCD and a driving method thereof that substantially obviate
one or more problems due to limitations and disadvantages
of the related art.

[0023] An advantage of the present invention is to provide
an LCD capable of preventing flicker or image-sticking by
offsetting a kickback voltage, and a driving method thereof.

[0024] Another advantage of the present invention is to
provide an LCD capable of increasing an aperture ratio by
providing a switch in a non-display region, and a driving
method thereof.
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[0025] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0026] To achieve these and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, there is provided a liquid
crystal display device including a display region in which a
plurality of pixel regions are arranged in a matrix, and a
non-display region in which no display regions are formed.
Each of the pixel regions includes: gate lines and data lines
crossing one another; common voltage lines arranged in
parallel to the gate lines; first thin film transistors connected
to the gate lines and the data lines; pixel electrodes con-
nected to the first thin film transistors; and common elec-
trodes connected to the common voltage lines. The non-
display region includes second thin film transistors
connected to the gate lines and the common voltage lines.

[0027] In another aspect of the present invention, there is
provided a liquid crystal display device including: a plurality
of gate lines arranged in a first direction; a plurality of data
lines arranged in a second direction and corssing the gate
lines; a plurality of common voltage lines arranged in
parallel to the gate lines; a plurality of first thin film
transistors connected to the gate lines and the data lines,
respectively; a plurality of pixel electrodes connected to the
first thin film transistors, respectively; a plurality of common
electrodes connected to the first common voltage lines,
respectively; a plurality of second thin film transistors
connected to the gate lines, common electrodes, and the first
common voltage lines.

[0028] In afurther aspect of the present invention, there is
provided a method for driving a liquid crystal display
device, the liquid crystal display device including the liquid
crystal display device including a plurality of gate lines
arranged in a first direction, a plurality of data lines arranged
in a second direction and crossing the gate lines, a plurality
of common voltage lines arranged in parallel to the gate
lines, a plurality of first thin film transistors connected to the
gate lines and the data lines, respectively, a plurality of pixel
electrodes connected to the first thin film transistors, respec-
tively, a plurality of common electrodes connected to the
first common voltage lines, respectively, and a plurality of
second thin film transistors connected to the gate lines and
the first common voltage lines, the method including: sup-
plying a scan signal to the gate line; switching the first and
second thin film transistors disposed on the gate line accord-
ing to the scan signal; applying a predetermined data volt-
age, which is supplied to the data line, through the first thin
film transistor to the pixel electrode; and applying a common
voltage, which is supplied to the second common voltage
line, through the second thin film transistor and the first
common voltage line to the common electrode.

[0029] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.

[0031] In the drawings:
[0032] FIG. 1is a schematic diagram of a related art LCD;
[0033] FIG. 2 is a diagram for explaining a kickback

voltage in the LCD of FIG. 1,

[0034] FIG. 3 is a schematic diagram of an LCD according
to a first embodiment of the present invention;

[0035] FIG. 4 is a circuit diagram illustrating a part of a
liquid crystal panel illustrated in FIG. 3;

[0036] FIG. 5 is a diagram for explaining a kickback
voltage in the LCD of FIG. 3; and

[0037] FIG. 6is a circuit diagram illustrating a part of the
liquid crystal panel according to a second embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0038] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0039] FIG. 3 is a schematic diagram of an LCD with a
liquid crystal panel according to a first embodiment of the
present invention.

[0040] Referring to FIG. 3, the LCD includes a liquid
crystal panel 102, a gate driver 104, a data driver 106, and
a timing controller 108. In the liquid crystal panel 102, a
plurality of gate lines GLO to GLn and a plurality of data
lines DL1 to DLm are arranged to define a plurality of pixel
regions P in which images are displayed. The gate driver 104
and data driver 106 drive the gate lines GLO to GLn and the
data lines DL1 to DLm, respectively. The timing controller
108 controls the gate driver 104 and the data driver 106.

[0041] The description of the parts of the LCD shown in
FIG. 3 that are identical to those of the related art LCD will
be omitted for conciseness.

[0042] In the liquid crystal panel 102, the pixel regions P
are defined by the data lines GLO to GLn and the data lines
DL1 to DLm, and common voltage lines VL1, VL2, .. . are
arranged in parallel to the gate lines GLO to GLn. First and
second TFTs TFT-1 and TFT-2 serving as a switching
element and pixel electrodes (not shown) connected to the
first TFT TFT-1 are formed at the crossing of the gate lines
GLO to GLn and the data lines DL1 to DLm.

[0043] The pixel electrodes overlap the common voltage
lines VL1, VL2, . . . to form storage capacitors Cst.

[0044] The first and second TFTs TFT-1 and TFT-2 are
connected to the gate lines GL1 to GLn, are turned on in
response to scan signals (i.e., a gate high voltage VGH)
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supplied through the gate lines GL1 to GLn, and turned off
in response to a gate low voltage VGL.

[0045] The first TFTs TFT-1 are connected to the pixel
electrodes. The pixel electrodes overlap the common voltage
lines VL1, VL2, . . . to form storage capacitors Cst.

[0046] Also, the liquid crystal panel 102 includes a first
substrate, a second substrate, and a liquid crystal layer
disposed therebetween.

[0047] FIG. 4 is a circuit diagram illustrating a part of the
liquid crystal panel of FIG. 3.

[0048] Referring to FIGS. 3 and 4, the liquid crystal panel
102 includes first to fourth gate lines GL1 to GL4 and first
to fourth data lines DL1 to DL4 defining a plurality of pixel
regions P. Also, first to third common voltage lines VL1 to
VL3 are arranged in parallel to the first to fourth gate lines
GL1 to GL4.

[0049] In the pixel region P, first and second TFTs TFT-1
and TFT-2 are formed. The first TFT TFT-1 is connected to
a pixel electrode (not shown), and the second TFT TFT-2 is
connected to a common electrode (not shown) and the
common voltage lines VL1 to VL3. The pixel electrode
overlaps the first to third common voltage lines V1.1 to VL3
to form a storage capacitor Cst.

[0050] The first to third common voltage lines VL1 to VL3
are supplied with a common voltage Vecom that is a refer-
ence voltage for driving the liquid crystal.

[0051] The first and second TFTs TFT-1 and TFT-2 are
electrically connected to the second to fourth gate lines GL.2
to GL4. When the gate high voltage VGH is supplied to the
second to fourth gate lines GL.2 to GL4, the first and second
TFTs TFT-1 and TFT-2 are turned on.

[0052] When the gate high voltage is supplied from the
gate driver 104 to the second gate line G2, the first and
second TFTs TFT-1 and TFT-2 of each pixel region P on the
second gate line GL2 are turned on. Therefore, the data
voltage supplied from the data driver 106 to the first to
fourth data lines DL1 to DL4 is supplied to the pixel
electrode of each pixel region P attached to GL2 through the
first TFT TFT-1 of each pixel P. Simultaneously, the com-
mon voltage supplied to the first to third common voltage
lines VL1 to VL3 is supplied to the common electrode of the
each pixel region P through the second TFT TFT-2 of each
pixel region P.

[0053] When the gate low voltage is supplied from the
gate driver 104 to the second gate line GL.2, the first and
second TFTs TFT-1 and TFT-2 of each pixel region P on the
second gate line GL2 is turned off. In this case, any data
voltage and any common voltage are not supplied to the
pixel electrode and the common voltage of the pixel region
P on the second gate line GL.2. When the voltage changes
from the gate high voltage to the gate low voltage, the data
voltage charged at the pixel electrode is dropped by the
kickback voltage (AVp) due to a parasitic capacitance Cgs
between the gate electrode and the source electrode of the
first TFT TFT-1 connected to the pixel electrode, as shown
in FIG. 5. Likewise, because a parasitic capacitance Cgs
exists between the gate and source of the second TFT TFT-2,
the common voltage applied to the common electrode is
dropped by the kickback voltage (AVcom). At this point, it
can be seen from Eq. (1) that the kickback voltage (AVp) of
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the data voltage is almost equal to the kickback voltage
(AVcom) of the common voltage. Because the common
voltage is dropped by the kickback voltage (AVcom) as
much as the data voltage charged at the pixel electrode is
dropped by the kickback voltage (AVp). The potential
difference between the data voltage and the common voltage
is equal to the case where the kickback voltage does not
occur, thereby preventing the flicker or image-sticking.

[0054] Likewise, on other gate lines GL3 to GL4, the
common voltage is dropped by the kickback voltage
(AVcom) as much as the data voltage is dropped by the
kickback voltage (AVp), thereby preventing the flicker or
image-sticking.

[0055] According to the first embodiment of the present
invention, the first and second TFTs TFT-1 and TFT-2 are
provided in each pixel region and the common voltage as
well as the data voltage has the kickback voltage, thereby
preventing the flicker or image-sticking.

[0056] Inthis embodiment, however, two TFTs TFT-1 and
TFT-2 are present and thus the aperture ratio is relatively
decreased compared with the case where one TFT is present.

[0057] To solve this problem, a liquid crystal panel
according to a second embodiment of the present invention
is provided.

[0058] FIG. 6 is a circuit diagram illustrating a part of the
liquid crystal panel according to a second embodiment of the
present invention.

[0059] Referring to FIG. 6, the liquid crystal panel 202 is
divided into a display region D and a non-display region.
The display region D is a region in which an image is
displayed and the non-display region is a region in which an
image is not displayed. The liquid crystal panel 202 may
include the timing controller 108, the gate driver 104, and
the data driver 106, as illustrated in FIG. 3. Because the
timing controller 108, the gate driver 104, and the data driver
106 are the same as those of FIG. 3, their detailed descrip-
tion will be omitted.

[0060] The display region D includes a plurality of pixel
regions P arranged in a matrix.

[0061] Inthe display region D, first to third gate lines GL.1
to GL3 are arranged in a horizontal direction, and first to
fourth data lines DL1 to DL4 are arranged in a vertical
direction, intersecting the first to third gate lines GL1 to
GL3. Also, first to third common voltage lines VL1 to VL3
are horizontally arranged in parallel to the first to third gate
lines GL1 to GL3.

[0062] The first to third common voltage lines VL1 to VL3
may be formed using the same process as that of the first to
third gate lines GL.1 to GL.3 and at the same time.

[0063] The liquid crystal panel includes a first substrate, a
second substrate, and a liquid crystal layer interposed ther-
ebetween. For example, the first to third gate lines GL1 to
GL3, the first to fourth data lines DL1 to DL4, and the first
to third common voltage lines VL1 to VL3 may be formed
on the first substrate. The first substrate and the second
substrate are attached to face each other. R, G, and B color
filters may be formed on the second substrate.

[0064] The gate lines GL.1 to GL3 and the data lines DL1
to DL4 define a plurality of pixel regions P. That is, one gate
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line and one data line cross to define one pixel region.
Therefore, a plurality of gate lines and a plurality of data
lines define a plurality of pixel regions arranged in a matrix.

[0065] 1In each pixel region P, a first TFT TFT-1 is con-
nected to the gate line and the data line, and a pixel electrode
(not shown) is connected to the first TFT TFT-1. Also,
common electrodes connected to the common voltage lines
VL1 to VL3 may be arranged in the pixel regions P.
Accordingly, the first TFT and the pixel electrode are formed
in the pixel regions P included in the display region D.

[0066] A gate pad region Pd and a data pad region (not
shown) may be formed in the non-display region. The gate
pad region Pd is a region where a gate pad for connecting the
gate lines GL1 to GL3 of the display region D to the gate
driver (see FIG. 3) is formed, and the data pad region is a
region where a data pad for connecting the data lines DL1
to DL4 of the display region D to the data driver (see FIG.
3) is formed.

[0067] Second TFTs TFT-2 connected to the gate lines
GL1 to GL3 may be formed in the gate pad region Pd.
Although the second TFT TFT-2 may be formed in the data
pad region, it is more preferable that the second TFT TFT-2
be formed in the gate pad region Pd. The second TFT TFT-2
is a switch for applying the common voltage to the common
voltage lines VL1 to VL3 of the display region D.

[0068] The gate pad region Pd will be described in more
detail. A dummy common voltage line 200 is vertically
arranged in parallel to the first to fourth data lines DL1 to
DL4 of the display region D.

[0069] The second TFT TFT-2 is connected to the first to
third gate lines GL1 to GL3 and the first to third common
voltage lines VL1 to VL3. In other words, the second TFTs
TFT-2 are connected to the first gate line GL.1 and the first
common voltage line VL1, the second gate line GL.2 and the
second common voltage line VL2, and the third gate line
GL3 and the third common voltage line VL3. In this case,
the dummy common voltage 200 is commonly connected to
each second TFT TFT-2. Therefore, the common voltage is
always applied to the dummy common voltage line 200, and
the common voltage is supplied to the common voltage line
in the display region D when the second TFT TFT-2 1s turned
on by the gate line to which the scan signal is supplied.
Consequently, the common voltage supplied to the common
voltage line may be applied to the common electrode of the
corresponding pixel region D.

[0070] Forexample, when the scan signal is applied to the
first gate line GL1, the second TFT TFT-2 is turned on in
response to the scan signal. Therefore, the common voltage
on the dummy common voltage line 200 may be supplied to
the first common voltage line VL1 of the display region D
through the turned-on second TFT TFT-2. Consequently, the
common voltage is applied to the common electrode of the
pixel region P arranged on the first gate line GL1.

[0071] The dummy common voltage line 200 may be
formed through the same process as that of the first to fourth
data lines DL1 to DL4 and at the same time.

[0072] The first and second TFTs TFT-1 and TFT-2 are
simultaneously turned on/off in response to the gate high
voltage VGH and the gate low voltage VGL supplied to the
first to third gate lines GL1 to GL3.
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[0073] When the gate high voltage VGH is supplied to any
one of the first to third gate lines GL1 to GL3, the second
TFT TFT-2 formed in the gate pad region Pd is turned on.
The common voltage Vcom supplied to the dummy common
voltage line 200 is supplied through the second TFT TFT-2
to the corresponding common voltage line of the display
region D connected to the second TFT TFT-2. Finally, the
common voltage Vcom is supplied to the common electrode
of each pixel region P. Simultaneously, the first TFT TFT-1
of the display region D is turned on, so that the data voltages
supplied through the first to fourth data lines DL1 to DL4 are
applied through the first TFT TFT-1 to the pixel electrodes
of each pixel P on the corresponding gate line.

[0074] The common voltage supplied to the dummy com-
mon voltage line 200 is not simultanecusly supplied to the
first to third common voltage lines VL1 to VL3 of the
display region D, but supplied only when the first TFTs
TFT-1 on the gate lines GL1 to GL3 are turned on. For
example, when the scan signal is supplied to the first gate
line GL1, only the second TFT TFT-2 connected to the first
gate line GL1 is turned on. Therefore, the common voltage
is supplied to only the first common voltage line VL1 of the
display region D.

[0075] The second TFT TFT-2 has the same capacity as
that of the first TFT TFT-1. That is, the first and second TFTs
TFT-1 and TFT-2 are influenced by the parasitic capacitance
Cgs between the gate electrode and the source electrode, the
storage capacitance Cst, and the liquid crystal capacitance
Cle.

[0076] Due to these capacitances, the data voltage passing
through the first TFT TFT-1 and the common voltage
passing through the second TFT TFT-2 are dropped by the
kickback voltage. In this case, the first and second TFTs
TFT-1 and TFT-2 are influenced by the same capacitances,
and thus the kickback voltages also become substantially
equal. That is, the kickback AVp dropped from the data
voltage passing through the first TFT TFT-1 is equal to the
kickback voltage AVcom dropped from the common voltage
passing through the second TFT TFT-2.

[0077] A waveform of the kickback is illustrated in FIG.
5.
[0078] TItwill be assumed that the data voltage of a positive

polarity and the data of a negative polarity are supplied in
each frame and have the same gray scale values. As illus-
trated in FIG. 5, the data voltage is dropped by the kickback
voltage AVp regardless of the polarity. Also, the common
voltage is dropped by the kickback voltage AVcom in each
frame. Therefore, the potential difference between the data
voltage of the positive polarity and the common voltage in
the first frame is equal to that between the data voltage of the
negative polarity and the common voltage in the second
frame. Thus, the kickback voltage AVp dropped from the
data voltage in each frame is offset by the kickback voltage
AVcom dropped from the common voltage, thereby prevent-
ing the flicker and image-sticking.

[0079] Consequently, the second embodiment of the
present invention can prevent the flicker and image-sticking
and minimize the number of TFTs disposed in each pixel
region, thereby improving the aperture ratio.

[0080] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
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present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display device comprising:

a display region in which a plurality of pixel regions are
arranged in a matrix, each of the pixel regions includ-
ing:

gate lines and data lines crossing one another;

common voltage lines arranged in parallel to the gate
lines;

first thin film transistors connected to the gate lines and
the data lines;

pixel electrodes connected to the first thin film transistors;
and

common electrodes connected to the common voltage
lines; and

a non-display region outside the display region including
second thin film transistors connected to the gate lines
and the common voltage lines.

2. The liquid crystal display device according to claim 1,
wherein the non-display region further includes a dummy
common voltage line arranged in parallel to the data lines
and connected to the second thin film transistors.

3. The liquid crystal display device according to claim 1,
wherein the non-display region further includes:

a gate pad region formed at an end portion of the gate line;
and

a data pad region formed at an end portion of the data line.

4. The liquid crystal display device according to claim 3,
wherein the second thin film transistors are formed in one of
the gate pad region and the data pad region.

5. The liquid crystal display device according to claim 3,
wherein the second thin film transistors are formed in the
gate pad region.

6. The liquid crystal display device according to claim 1,
wherein the first and second thin film transistors are simul-
taneously switched by a scan signal supplied to the gate
lines.

7. The liquid crystal display device according to claim 1,
wherein the common voltage lines and the gate lines are
simultaneously formed.

8. The liquid crystal display device according to claim 1,
wherein the dummy common voltage lines and the data lines
are simultaneously formed.

9. The liquid crystal display device according to claim 1,
wherein the number of the second thin film transistors are
equal to that of the gate lines.

10. The liquid crystal display device according to claim 1,
wherein a predetermined data voltage is applied to the pixel
electrode by the switching of the first thin film transistor, and
a predetermined common voltage is applied through the
common voltage line to the common electrodes by the
switching of the second thin film transistor.
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11. The liquid crystal display device according to claim 1,
wherein the first thin film transistor has substantially the
same parasitic capacitance as that of the second thin film
transistor.

12. A liquid crystal display device comprising:
a plurality of gate lines arranged in a first direction;

a plurality of data lines arranged in a second direction and
crossing the gate lines;

a plurality of first common voltage lines arranged in
parallel to the gate lines;

a plurality of first thin film transistors connected to the
gate lines and the data lines;

a plurality of pixel electrodes connected to the first thin
film transistors;

a plurality of common electrodes;

a plurality of second thin film transistors connected to the
gate lines, common electrodes, and the first common
voltage lines; and

a second common voltage line arranged in parallel to the
gate line and commonly connected to the second thin
film transistors.

13. The liquid crystal display device according to claim
12, wherein the second thin film transistors and the second
common voltage line are formed in a non-display region.

14. The liquid crystal display device according to claim
13, wherein the non-display region is a gate pad region at
which an end portion of the gate line is formed.

15. The liquid crystal display device according to claim
12, wherein the first and second thin film transistors are
simultaneously switched by a scan signal supplied to the
gate lines.

16. The liquid crystal display device according to claim
12, wherein the first common voltage line and the gate lines
are simultaneously formed.

17. The liquid crystal display device according to claim
12, wherein the second common voltage line and the data
lines are simultaneously formed.

18. The liquid crystal display device according to claim
12, wherein the number of the second thin film transistors is
equal to that of the gate lines.

19. The liquid crystal display device according to claim
12, wherein the a predetermined data voltage is applied to
the pixel electrodes by the switching of the first thin film
transistors, and a predetermined common voltage is applied
through the common voltage lines to the common lines by
the switching of the second thin film transistors.

20. The liquid crystal display device according to claim
12, wherein the first thin film transistor has the same
parasitic capacitance as that of the second thin film transis-
tor.

21. A method for driving a liquid crystal display device,
the liquid crystal display device including a plurality of gate
lines arranged in a first direction, a plurality of data lines
arranged in a second direction and crossing the gate lines, a
plurality of common voltage lines arranged in parallel to the
gate lines, a plurality of first thin film transistors connected
to the gate lines and the data lines, respectively, a plurality
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of pixel electrodes connected to the first thin film transistors,
respectively, a plurality of common electrodes connected to
the first common voltage lines, respectively, a plurality of
second thin film transistors connected to the gate lines and
the first common voltage lines, and a second common
voltage line arranged in parallel to the gate line and com-
monly connected to the second thin film transistors, the
method comprising:

supplying a scan signal to the gate line;

switching the first and second thin film transistors dis-
posed on the gate line according to the scan signal;
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applying a data voltage, which is supplied to the data line,
through the first thin film transistor to the pixel elec-
trode; and

applying a common voltage through the second thin film
transistor and the first common voltage line to the
common electrode.
22. The method according to claim 21, wherein the first
and second thin film transistors are simultaneously switched
by a scan signal supplied to the gate lines.



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HA R E(FRR)AGE)

===

;{EEHM.IL/—FZ‘ZIE&EEE%’JH)\f

US20070152936A1

US11/448109

SHIN HYUNGZ
LIV

SHIN HYUNGZ
LIV )

LG DISPLAY CO. , LTD.

patsnap

2007-07-05

2006-06-07

[ﬁi]ﬁi‘ﬂﬂk SHIN HYUNG BEOM
KIM HONG SIK
A8 A SHIN, HYUNG BEOM
KIM, HONG SIK
IPCH kS G09G3/36
CPCH %= G09G3/3648 G09G3/3655 G09G2300/0814 G09G2320/0247 G09G2300/0842 G09G2320/0219
G09G2300/0819
k54X 1020050134661 2005-12-30 KR
H {0\ FF STRk US8144089
S\EBEEE Espacenet USPTO
HE(F) P 0
HREREBHNERKFNIEE RRE, EERKANESMREXS Tn ,1 |'
SRAS-BRAGE AL XA ABHRAGE, $  jemoil 0
—ARAGERATEABSRRARtnEeEFX Fomma o0 OL L0 LT L
HERRTENORERDREARBENTX, F—SHkERE Téf)-_“TlTCsc N R A |
SE-EEAKEERGSLESE, it THUBLAUGSEREE. g Do pebE | B | pr e
mAe , SR ESNMEXIEWAEL, |F [L1 ” I]1 111 2
|
| T1 Il I |
¥ ¥l HT HI |
e e e
| I i
AT
YT YT [T Y |
P = S E__|



https://share-analytics.zhihuiya.com/view/bc98e700-e35e-4331-b4ee-24c0c8a670ab
https://worldwide.espacenet.com/patent/search/family/038214181/publication/US2007152936A1?q=US2007152936A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070152936%22.PGNR.&OS=DN/20070152936&RS=DN/20070152936

